Developmental changes in endothelium-derived vasorelaxant factors in cerebral circulation.
Endothelium-derived prostanoids are predominant vasorelaxant factors in the cerebral circulation of newborn pigs in vivo, whereas in older pigs nitric oxide (NO)-mediated responses also contribute to the regulation of cerebral vascular tone. We compared the expression and activities of NO synthase and cyclooxygenase in the cerebral microcirculation of newborn and adult pigs. In adult animals, expression and activity of endothelial NO synthase in cerebral microvessels and in cultured cerebral endothelial cells is two- to threefold higher than in newborn pigs; acetylcholine and bradykinin cause a greater increase in NO production in adult pigs. Expression and activity of cyclooxygenase in cerebral microvascular endothelial cells is similar in newborn and adult pigs; acetylcholine and bradykinin stimulated dilator prostanoid production to the same degree in both age groups. Endothelial prostanoid synthesis in cerebral microvessels and cultured endothelial cells was inhibited 30-70% by NS-398, reflecting a large contribution of COX-2 in both newborn and adult animals. These data indicate that in the cerebral circulation of pigs, NO synthase is age-dependently upregulated, whereas endothelial cyclooxygenase is not altered during postnatal development.